this molecule is structurally similar to acetone with a comparable absorption spectrum (Martinez 60 et al., 1992) . Several studies report that the mixing ratio of MEK in the free troposphere is roughly 61 one quarter of that of acetone (Moore et al., 2012; Singh et al., 2004) . However, MEK is about an 62 order of magnitude more reactive than acetone with respect to the hydroxyl radical (Atkinson, 63 2000) , which makes it a compound of interest in ongoing discussions about the inability to fully 64 account for the reactivity of OH (Nölscher et al., 2016) . The T2 site is part of a set of experimental sites within the GoAmazon project to study the 229 effect of the pollution plume from the city of Manaus on the otherwise pristine Amazonian atmos-230 phere. The T2 site is located 8 km downwind, i.e. to the west, of Manaus (3°8'21.12" S, 60°7'53.52" 231 W, Figure 1 ). Given its location, near Manaus and across the Rio Negro, air mass transport to the 232 sampling site is strongly modulated by a river breeze, alternating between mostly biogenic condi-233 tions, resulting from the surrounding forest, and the city emissions. The climate is tropical and 234 similar to that at the ATTO and ZF2 sites. 235
The measurements for this study took place between 15 February and 15 November 2014. 236
They were carried out at 12 m above the laboratory container with 30 minute cycles. The inlet line 237 was made of insulated Teflon (9.5 mm OD) without PFTE particle filter. 238 2.6. CYPHEX: mixed marine, rural environment influenced by aged air masses (Cy-239
prus) 240
The Cyprus Photochemistry Experiment (CYPHEX) campaign took place at a site located 241 in the NW inshore part of Cyprus, in the Paphos region (34º57'50.0'' N, 32º22'37.0'' E) (Figure 1) . 242
The site experiences mixed marine and rural emissions influence. The climate is Mediterranean, 243 warm and dry, and shrubs and small trees dominate the sparse vegetation. 244
The measurements took place during July and August 2014 without a single rain event. 245
Instruments were installed inside containers and connected to a stack inlet that reached up 5 m 246 above the container roofs. Air was drawn through the 15 m stack inlet of 0.5 m with high flow rate 247
(5 l min -1 ) to minimize wall losses. The subsampling inlet line was made of Teflon (13 mm OD), 248 was insulated and heated to 35 ºC, and had a PTFE inlet particle filter. 249
Results 250

Sites dominated by biogenic emissions 251
All the pristine or remote sites studied were characterized by relatively low mixing ratios 252 of nitrogen oxides (NOx) (< 3 ppb of nitrogen dioxide (NO2) for O3HP (Kalogridis et (Table 2) . 315
Anthropogenically influenced sites 316
Anthropogenically influenced sites are characterized by air masses that have passed over 317 polluted cities or industrially used regions. This air typically has elevated mixing ratios of NOx, 318 other products of fossil fuel combustion such as aromatic compounds, carbon monoxide (CO), and 319 higher aerosol loading. Regional biomass burning plumes can also be a source of anthropogenic 320 input to air masses and are here considered as anthropogenic. 321
The T2 data set was sorted for polluted periods (air masses loaded with CO, black carbon, 322 high aerosol loading, aromatic compounds) and non-polluted periods. Periods with CO higher than 323 130 ppb during the tropical wet season and higher than 160 ppb during the dry season were con-324 sidered polluted. As shown in The general trend observed in Figure 6 is an increase of MEK mixing ratios when easterly winds 336 came from Manaus (located to the East of T2). However, there were times when winds blew from 337 the North, and incident air masses passed through large rainforest areas, in which TT34 is included, 338 these air masses then crossed the river and arrived at the site). During these times, when air masses 339 were mostly dominated by biogenic emissions, MEK enhancement reached on average 200 ppt. 340
Mixing ratios of MEK at T2 were found to be significantly enhanced during polluted con-341 ditions for both dry and wet season (Figure 7) . The relative enhancement within polluted periods 342 at 13:00 LT ranged around a factor of 1.5 for the wet season and of 1.8 for the dry season. During 343 the dry season, the day-to-day variability was more intense, as reflected by the standard deviations 344 which increased by 360 % for the clean conditions and 410 % for the polluted conditions relative 345 to the wet season clean and polluted values, respectively. This may indicate a difference in the 346 sources and sinks regulating MEK mixing ratios among the different seasons. Examples of this 347 difference could be an increase of MEK due to biomass burning, more abundant during the dry 348 season, or changes in the deposition rates due to changes in rain frequency. 349
The CYPHEX campaign took place at Ineia, North-West Cyprus, at a location that has very 350 little significant vegetation nearby. The air masses that pass through the site are either from Western 351
Europe passing across France and Spain and then the Mediterranean Sea, or Eastern Europe (e.g. ± 0.03 ppb whereas westerly masses contained 0.08 ± 0.02 ppb. This difference can be due to 358 differences in source strength, the greater duration of boundary layer transport from the west and 359 hence marine uptake, or to photochemical loss during transport. 360
Compilation of measurement data 361
In order to investigate the origin and characteristics of MEK in the atmosphere, we calcu-362 lated the determination coefficient (r 2 ) between the mixing ratios of MEK and other co-measured 363 VOC species for each site (Table 3 ). This coefficient is the ratio of the variability of the MEK 364 mixing ratios over the variability of the other VOC mixing ratios available for each site. Acetone, 365 acetaldehyde, monoterpenes, isoprene, isoprene oxidation products and methanol (Kesselmeier and The determination coefficients (r 2 ) between MEK and other VOCs may indicate similarities 370 of production and consumption pathways. In general, biogenic sites, namely ATTO, SMEAR-Es-371 tonia, and O3HP, showed relatively high correlations between MEK and almost all biogenic VOCs 372 (r²>0.5). Exceptions are the r 2 of isoprene, monoterpene and isoprene oxidation products for O3HP. 373
For instance, the highest determination coefficient was found for MEK and acetone at the 374 SMEAR site (r 2 =0.97). In SMEAR-Estonia overall high correlations were found with the oxygen-375 ated compounds, acetone, acetaldehyde and methanol, as well as with monoterpenes and isoprene. 376
At ATTO, correlations were only slightly lower. The determination coefficients calculated for the 377 O3HP observations were generally lower than for ATTO and SMEAR-Estonia, further influenced 378 by the higher turbulent mixing due to sparser vegetation, leading to a quick oxidation. Nevertheless, 379 the good correlations of MEK with typical biogenically emitted compounds, such as isoprene, iso-380 prene oxidation products, monoterpenes, methanol and acetone, corroborated the biogenic origin 381
of MEK emissions at the biogenic sites. 382
At the anthropogenically influenced sites, T2 and CYPHEX, determination coefficients for 383 the biogenic compounds were generally lower, apart from the r 2 (0.64 and 0.45, respectively) be-384 tween MEK and acetone. It is important to note that although T2 is a mixed anthropogenic and 385 We regarded CYPHEX as an anthropogenically influenced site with weak or no apparent 513 direct sources, but affected by anthropogenic air masses after long range transport over marine 514 areas. Losses by transport over the sea and chemical decomposition led to the lowest MEK mixing 515 ratios of all compared sites. Determination coefficients of MEK with the biogenic tracers were 516 relatively poor for T2 and CYPHEX. However, determination coefficients were also poor for the 517 anthropogenic tracers, although higher than these coefficients at the biogenic sites. MEK showed 518 highest correlation with acetone, indicating similar sources and fate in air mixing and chemistry 519 processes. MEK transported over a long distances (10 days) is lost by photochemical aging or 520 deposition as evidenced by the lowest values reported from CYPHEX. This is despite known sec-521 ondary photochemical sources, i.e. n-butane oxidation (Katzenstein et al., 2003; Kwok et al., 1996) . Table 3 : Determination coefficient (r 2 ) of MEK and other co-measured VOC at the sites investigated. Green indicates sites with biogenic influence and red sites with anthropogenic influence. In the second column, the mean noon mixing ratios are expressed in ppb. The correlations above 0.5 are colour coded with warmest colours for highest determination coefficients. Determination coefficients for the TT34 site in Amazonia are missing due to lack of data. 
